Introduction
Two decades after the dissolution of the Soviet Union and the beginning of transition, Ukraine is still a changing country. The Orange revolution (November 2004 -January 2005 , marked a big turning point in Ukrainian history. Following it, several reforms were implemented, accelerating Ukraine's movement out of its transition period and significantly changing the environment in which economic agents operate. A number of acts of the new government concerned labor market legislation, with a particular emphasis on gender equality. This was a sign of change and an important step in defense of one of the most vulnerable and disadvantaged groups of Ukrainian society in line with the international commitments subscribed by previous governments. 1 In their 2005 study of the gender gap in Ukraine, Ganguli and Terrell welcomed this renewed interest towards gender equality and analyzed the evolution of the gender wage gaps from 1986 (with communism) to 2003 in order to evaluate the distance of Ukraine from the European benchmarks of gender equality in the labor markets. They found that the mean gender gap in Ukraine -corrected for differences in the hours of work -was relatively higher than in other countries 2 and it was higher especially in the public sector. (Pignatti 2011 (Pignatti ), analyzing 2003 (Pignatti -2004 data, found that patterns of gender wage gaps in the formal and informal sectors of the economy differed, with the gender wage gap remaining largely unexplained in the formal sector and almost fully explained by individual and job characteristics in the informal one. Since 2005 several decrees and laws on gender equality have been passed, adding to the already existing provisions contained in the Constitution and Labor Code of Ukraine. 3 The increased efforts to promote gender equality and to address gender based discrimination have coincided with Ukrainian efforts to speed up the process of integration into the global community and the achievement of the Millennium Development Goal on gender equality. In a 2010 document published by ILO, Olga Kupets lists the progress achieved (for example a decreasing trend characterizing the official measures of the gender wage gap) but also stresses the need for their consolidation and for a renewed effort to define a long-term modernization strategy for the labor market incorporating the principles of gender equality. In 2010, however, the Ukrainian political scene saw new significant changes 4 which are already affecting -and will increasingly affect -the development of the Ukrainian labor market. Sticking to the area of gender equality, the Ministry for Family, Youth and Sports, previously responsible for the implementation of the State Programme for Ensuring Gender Equality in Ukrainian Society up to 2010, has been transformed into the State Service of Youth and Sports, and no longer deals with gender policy. This move has raised concern among national experts on gender policy and international organizations.
The main goal of this paper is to study the evolution of the gender wage gap in the Ukrainian labor market in a period (2003) (2004) (2005) (2006) (2007) characterized by the introduction of new regulations and institutions explicitly designed to promote gender equality.
The analysis will move along several different dimensions. Starting from the aggregate level and from the identification of the raw wage gap, I will delve deeper into the analysis, looking at determinants of the wage gap across the wage distribution and across different sectors of the economy (private/public, formal/informal). I will ask to what extent the measured wage gaps depend on a different remuneration of characteristics (interpreted as an indication of discrimination) or on different endowments. I will also look for evidence in favor or against the persistence of "glass ceilings" and "sticky floors" for women's wages in Ukraine and will try to see whether results are common across different sectors of the labor market. This part of the analysis is particularly interesting as the same aggregate outcomes can hide very different underlying dynamics and patterns in different sectors of the economy.
As a final step, I will decompose the changes in the wage gap in the period [2003] [2004] [2005] [2006] [2007] , looking at what is due to a change in the composition of the labor force (considering not only human capital but also job characteristics) and what is instead due to differences in returns for men and women.
The paper starts with a brief literature review followed by a short description of the main events and trends characterizing Ukraine's history in the period [2003] [2004] [2005] [2006] [2007] . In section 4 I will introduce the dataset used and in section 5 the main methodologies used in this paper. In section 6 I will present the results and proceed to the analysis. Section 7 is the conclusion.
Literature review
The evolution of the gender wage gap during the transition from a planned economy to a market-based economy has been subject of intense study over the last 15 years. This has been due to at least two reasons. First of all, whenever there is a period of big changes the most vulnerable segments of the population are exposed to a significantly larger risk of falling into a state of poverty and deprivation. As women have long been identified as one of the most vulnerable groups in the labor markets, 5 studying and understanding the dynamics of the gender wage gap was therefore a crucial step in order to design more effective social policies. Secondly, the regime shifts taking place in transition countries could be seen as a quasi-natural experiment allowing researchers to shed light on the true impact of such an epochal change on the relative position of men and women in the labor market. Theoretically the effect of the transition process on the gender wage gap was uncertain. If it was true that in most planned economies (and certainly Soviet Union) participation of women in the labor market was higher than in the west and with wage gaps relatively lower (Newell and Reilly 2001) , it was also true that several studies had showed gender segregation existed both at a horizontal and a vertical level and women's wages were mostly concentrated in the lower part of the wage distribution (Brainerd 2000; Newell and Reilly 2001) . Given these initial conditions, the simultaneous freeing of competitive market forces and the reduction in the role of the state could lead both to an increase in the gender wage gap or to its reduction depending on the relative strength of the forces at work, the institutional arrangements adopted by the new policy makers in power (such as laws and regulations promoting gender equality or an increase in minimum wages) and the labor market choices of men and women in the new economic environment. The empirical studies conducted since the second part of the 1990s confirmed this expectation.
Among the forces expected to increase the gender wage gap was certainly the increase in the wage dispersion associated with the reduced support of the state to "vulnerable categories". The increase in wage dispersion has been a worldwide phenomenon that has characterized the last decades, but is even more evident in the case of transition countries. More uncertain was the expected effect of the changes in managers' incentive structures and their greater freedom to remunerate higher productivity workers differently, resulting in an increased competition for the best workers that could raise -and indeed raised in most cases -the remuneration of individual characteristics. Other factors potentially affecting the gender wage gap during transition were the decrease in female segregation in low paid jobs 6 and the exit of low earners (most of which were women) from the labor market. 7 It is interesting to note how the interaction among these effects led to very different final outcomes in different countries. For example, studying a sample of Former Soviet Union (FSU) and Central and Eastern European (CEE) countries and comparing the gender wage gap in those countries a few years before and after the beginning of transition, (Brainerd 2000) was able to identify two very distinct patterns. While in Russia and Ukraine the gender wage gap increased, both at the mean and at the median, in CEE countries it decreased. Brainerd explained these two different patterns with different evolutions in the labor markets 8 :
-the stronger widening in the wage distribution associated with the pervasiveness of wage arrears, and nominal wage rigidity (including minimum wage rigidity) in presence of high inflation in the FSU countries;
-a smaller widening of the distribution and a greater increase in the remuneration of observed skills (higher for women) in CEE countries.
Results for China also fit in this picture, although the contribution of the increase in the remuneration of observed skills to the evolution of the gender wage gap looks reversed. (Liu, Meng and Zhang 2000) report an increase in the gender wage gap associated with a decreasing relative importance of its unexplained component over the period under study. This is because -contrary to the situation in Soviet Union and in Central and Eastern Europe -in the period under study Chinese men had a relatively higher level of observable skills.
Later studies, with longer time spans, better datasets and -in most cases -more advanced econometric techniques, confirmed the importance of the channels identified by the earlier literature and most of the previous findings, with some factors losing importance while others gained it.
Ukraine is a very good example of how the situation in a country can evolve with the passage of time. Here the initial pattern identified by Brainerd does not seem to continue when the time horizon is extended. (Ganguli and Terrell 2005) , using the Ukrainian Longitudinal Monitoring Survey dataset covering the years from 1986 to 2003, found that while the gap had been slightly increasing from the pre-transition period to the beginning of transition, it diminished below the initial point after one decade. This reduction showed that also in Ukraine the transition process and the series of economic and political changes that characterized it had helped reducing the gender gap.
The analysis of Ganguli and Terrell is also important as it extended beyond the mean gap to analyze changes across all the distribution, estimating a number of counterfactual scenarios. The picture that emerged was of a country in which the average gap was decreasing in later years, mostly due to changes in the lower end of the wage distribution. Ganguli and Terrell suggested as a possible explanation of this phenomenon the increasing importance of minimum wages (exactly the opposite of what was observed in the first years of transition) raising the "floor" for women at the same time as the rewards for men in the lower part of the distribution deteriorated. In the higher half of the wage distribution, instead, the "ceiling" to women's earnings appeared to be quite persistent. Surprisingly enough, the mean gap was found to be larger in the public sector, with the glass ceiling there being lower (making the gap higher). Even though this seemed to be partially explained by a more favorable distribution of men's skills in the public sector, compared to the one observed in the private one, Ganguli and Terrell concluded that the path towards greater gender equality in Ukraine would have required a greater commitment to gender equality by the government, not only through legislation, but also directly, by increasingly behaving as a gender equal employer.
But how likely are government efforts to increase gender equality to be successful? Evidence from empirical studies seems to indeed suggest that introducing genderequalizing policies can, in some instances, help reduce the gender wage gap. For example, (Jolliffe and Campos 2005) found a steady reduction in the gender wage gap in Hungary during the period 1986-1998. In this case, the authors stress the role of the reforms of the legal and institutional framework designed and implemented by the Hungarian government in curbing discriminatory practices (the reduction in the gender wage gap is almost identical to the reduction in its unexplained component). In other cases, as in (Juraida 2005) , the effectiveness of anti-discrimination policies on the gender wage gap appears to be more limited.
Ukraine gives us an interesting opportunity to learn more about the evolution of the gender wage gap in a country where policy makers have started actively pursuing gender equalization. Obviously, given the short period of time passed from the implementation of gender equalizing policies and the multitude of changes taking place in the period under analysis, I do not expect to be able to precisely quantify the impact of government efforts on the gender wage gap. However, exploiting the fact that the introduction of new legislations and policies to favor gender equality is likely to affect different segments of the labor market asymmetrically, it might still be possible to identify a relationship between these efforts and the evolutions observed in these different segments. For example, one would expect the policies to be more effective in reducing wage discrimination as well as horizontal and vertical discrimination in the public sector, where -by definition -the control of policy makers is the strongest. The effectiveness of the policies should then decrease as one moves to the private sector and have the lowest impact among the informally employed.
3. Ukraine in the period [2003] [2004] [2005] [2006] [2007] : the economy, the Orange Revolution and the new legal provisions for gender equality in the Ukrainian labor market
A growing economy
For the Ukrainian economy the period of 2003-2007 was one of strong growth (higher than average growth in CEE and CIS countries) stimulated by increasing exports and internal demand. The growth rate of real GDP remained between 7.3 and 12.1 percent over the whole period, with the exception of the year 2005 in which international steel prices plummeted, pulling down Ukrainian GDP growth to 2.7 percent. 9 In the same period, Ukrainian prices grew faster than in neighbouring coun- 
A changing political scenario
The main political event of the period was the "Orange Revolution", a peaceful mass protest that led to the victory of Ukraine's reformist forces. The Orange Revolution started in the closing months of 2004 and continued until the beginning of 2005. The years that followed saw an intensification of structural reforms and the adoption and implementation of new pieces of legislation. Among the main structural reforms introduced since year 2000, the IMF (2008a) lists reforms in areas related to business, trade, energy and the government's budget. Most of these took place in the period 2003-2007. 12 One of the areas in which the reformist drive became more apparent in this period was that of gender equality. (Kupets 2010) Trafficking Prevention was formed and its main tasks and duties were specified according to the Decree of the Cabinet of Ministers on 5 September 2007.
Following this proliferation of laws and related legal acts, the issue of gender started being incorporated into the main systems of the country -at the national as well as at the regional level -with the main responsibility for gender strategy development and implementation being attributed to the Ministry for Family, Youth and Sports.
The picture that emerges here is that of a country in the process of change on many different levels, all affecting directly or indirectly the labor markets. I expect these changes to have affected labor market dynamics, particularly the relative position of men and women. Thanks to the structure of the questionnaire, it is possible to distinguish salaried workers from self-employed workers and also formally employed (individuals who are working as employees on the basis of a written contract) from informally employed (without a written contract). It should be emphasized that in the analysis I will be looking at informal employment relationships (job not registered in either informal or formal sector firms) rather than employment in the informal sector (individuals working in informal sector firms).
Data and data issues
Looking at informal employment relationships is important, as shown in a recent paper (Pignatti 2011 ) exploring the existence of a possible link between labor market segmentation and the gender earnings gap in Ukraine in the years 2003 and 2004 . The separate analysis of the formal and informal segments of the Ukrainian labor market led to distinctively different conclusions. While the gender pay gap in the formal sector appeared to be characterized by a substantial unexplained component, the gender pay gap in the informal segment of the labor market turned out to be fully explained by differences in individual and job characteristics. For this reason, in the following section, the analysis will be conducted not only at the aggregate level, contrasting public and private sector dynamics (as in the Ganguli and Terrell paper) but will also explore the evolution of the gender wage gap for formal and informal employees. As Ganguli and Terrell did -and differently from (Pignatti 2011 ) -I decided to exclude the self-employed from the analysis and to focus on salaried workers.
In this paper, the gender wage gap will be estimated using real hourly wages. This is preferable to using monthly wages, as the number of hours worked by women is usually lower than that of men and this alone justifies part of the wage gap when we look at monthly salaries. Once more, this is possible thanks to the detail of the data collected in the reference week section of the questionnaire. Salaried employees are asked in both reference weeks to give their last monthly net salary in Hryvnia and to indicate the number of hours they worked in each of the previous 4 working weeks. To calculate hourly wages I took monthly wages and divided them by the number of hours obtained adding up the hours worked in the 4 weeks times 1.1 (to correct for the number of weeks in one month). 14 Like in all CIS countries, salaried workers in Ukraine have been confronted with wage arrears. This phenomenon had already reduced substantially in 2003 and had almost disappeared in 2007. However, because in 2003 a substantial fraction of workers still reported to have received less or more than the contractual wage in the last month preceding the reference week, in order to take into account the effects of these "disturbances" I included in the wage regressions dummy variables for both cases.
An issue one has to be aware of when analyzing wages is that of selection. Unless missing data about monthly wages, hours of work or control variables and missing observations (due to attrition) are distributed approximately uniformly across the sample, the conclusions of this paper will be valid only for the observations in our sample and therefore one should be cautious when extending them to the whole population.
Methodology
After a brief analysis of the descriptive statistics characterizing the 2003 and 2007 samples, I will proceed to the analysis of the raw gap at the mean and across the distribution. First of all, I will estimate the size of the raw wage gap, not only at the aggregate level but also along the public/private (as Ganguli and Terrell did in 2005) and formal/informal dimensions. The raw wage gap at the mean will be estimated using ordinary least squares while the raw wage gap across the distribution will be estimated with quantile regressions.
15 I will then decompose the gender wage differentials (and their changes) 16 to see whether they can be explained by differences in observable characteristics or depend instead upon some unexplained factor. In a situation characterized by horizontal or vertical segregation (as it was in Former Soviet Union), the type of occupation and the sector in which women are working might help explaining the size of the gender wage gap. To test whether this is still the case in Ukraine, all the decompositions will be performed using three different specifications of the wage equations:
Specification 1 -Base equation: including only age, age squared, educational dummies, tenure, tenure squared together with dummies for wages temporarily above and below contractual wages and regional dummies; Specification 2-adding job variables to specification 1: part time, type of occupation (from managerial to elementary positions); Specification 3 -introducing sectoral dummies: industry, services, agriculture, hunting and fishing and public administration.
Decomposition at the mean
The decomposition of the wage gap at the mean is performed using both "standard" (Oaxaca 1973 , Blinder 1973 and the "weighted" version of the Oaxaca-Blinder decomposition suggested by Oaxaca and Ransom (1994) . Oaxaca and Ransom suggest using as benchmark for the decomposition of the wage gap at the mean a weighted average of the coefficient vectors for the two groups, rather than taking the coefficients of one or the other as reference group. 17 The weights in this case are being calculated as suggested by Neumark (1988) . 18 In both cases the wage gap is decomposed in two parts: an explained part due to differences in characteristics (or endowments) and an unexplained part ("discriminatory component") due to differences in coefficients. The decomposition of the changes in the wage gap between 2003 and 2007 is done using the methodology proposed by Juhn et al. (1991) . In this case it is the change in the wage gap across two periods to be decomposed into an explained and an unexplained part. Of course in this case the decomposition is more complex, having to take into account the evolution of the gap. Given two points in time, the formula for the change in the outcome differential can be written as:
Where dX 2 and dX 1 are the differences in endowments andβ 1 andβ 2 are the coefficients in the two periods. The product of r t and s t is the vector of residuals that in this case has been rewritten as the product of the standardized residuals in a given period (r t , with t=1 or 2) times the standard deviation of the residuals themselves (s t , with t=1 or 2). The first expression corresponds to the "predicted gap" (dE) and the second part is the change in the "residual gap" (dU). These two parts can be further decomposed obtaining:
The three terms of the decomposition of the "predicted gap" are respectively:
the part explained by changes in the group differences in "observed quantities" the part explained by changes in "observed prices" an adjustment term accounting for the interaction effect due to the simultaneous change of prices and quantities.
The three terms of the decomposition of the "residual gap" are respectively:
the part explained by changes in the group differences in residual positions (resulting from changes in "unobserved quantities" and in discrimination given a certain residual inequality) the part explained by changes in residual inequality (changes in "unobserved prices"
affecting the distribution of residuals for given unobserved quantities) an adjustment term accounting for the interaction effect.
Decomposition across the distribution
Studies decomposing the wage gap across the distribution usually follow the simulation-based methodology presented by Machado and Mata in their 2005 paper. In this case, however, to decompose the wage gap across the distributions I will adopt the approach suggested by (Melly 2005 and 2006) . In his 2005 paper Melly introduced a new estimator of distribution functions in the presence of covariates that does not rely on simulation and it is, therefore, much faster to implement. In addition, in his 2006 paper Melly shows that his estimator is numerically equivalent to the Machado and Mata (2005) decomposition when the number of simulations goes to infinity.
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The semiparametric approach suggested by Melly starts by estimating a number quantile regressions uniformly distributed between 0 and 1 in order to estimate the conditional wage distribution. 20 Results obtained have then to be integrated in order to obtain the unconditional distribution. This approach is particularly interesting as it does not require imposing any distributional assumptions and uses the information contained in the regressors, allowing the covariates to influence the entire conditional distribution. Even more interesting is the possibility, associated with this procedure, to estimate counterfactual unconditional distributions. Taking the distribution of characteristics for women and the coefficients estimated using the observations for men it is then possible to estimate the counterfactual distribution we would observe if they had men's output function (if women's characteristics were remunerated in the same way as men's) and vice versa. 6. Results
Descriptive analysis
In Table 1 21 we can observe that real hourly wages of Ukrainian workers have increased substantially from 2003 to 2007. This is consistent with fact that in the period under analysis the Ukrainian economy was booming -maybe even overheating -driven by steel exports and by a strong and increasing internal demand. On average, in our dataset, hourly wages have more than doubled both for men and for women. The only exception to this finding can be found by looking at the informally employed women (Table 2 ). In this case the hourly wages, despite having increased substantially (1.9 times) from 2003 to 2007 have grown significantly less than they did for men (2.3 times). This is reflected in the ratio of female-to-male hourly wages which decreased from 0.79 to 0.66 passing from being the highest in 2003 to being the smallest in 2007. In all other cases the ratio of female-to-male wages has increased. The evolution has not been uniform across the sample. For example, younger women (age 15-24), who were over represented among the informally employed, saw their situation deteriorate while things remained stable or substantially improved for other age groups, especially for women aged 40 and above. The situation also improved for the less educated and for those with university education or higher. One possible explanation for the relative improvement in the condition of less educated women could be the flight of the lowest earners from the labor market, resulting ceteris paribus in an increase in their average wage with respect to men with the same level of education. However, this does not seem the case if we look at Table 3 . The average hourly wage of women remaining informal was significantly lower than that of the leavers. Surprisingly enough, the relative status of the less educated women improved regardless of the type of contractual arrangement they had (formal or informal) or of the part of the economy in which they worked (public or private).
22
Looking at the occupational variables, two clear trends emerge. At the top of the classification, in the highly skilled positions (managers and professionals) the condition of women improved dramatically regardless of where they worked, with the exception of the informal sector where the number of women in those positions was negligible. For female managers, the wage ratio more than doubled from 2003 to 2007. For professionals, the change was less dramatic, but took the wage ratio close to unity. Instead, for service workers and shop and market sales workers, skilled workers in agriculture, forestry and fishing and craft and trade related workers the wage ratio went down significantly.
At the sectoral level the agricultural sector stands out. Women in agriculture, hunting and fishing seem to have earned on average more than men both in 2003 and 2004. The situation in the industrial sector shows no sign of change (apart from the shrinking of the size of the sector itself ) while the wage ratio increased in both the service and public administration sectors.
The raw wage gaps
I start my econometric analysis by estimating the raw wage gap at the mean and across the distribution. In Table 4 I report the results of the simple OLS and quantile regressions performed on pooled samples of men and women with the dummy variable female as the only explanatory variables. As announced in the methodological part (section 5), the regressions are performed:
-on the sample including all employees -on the samples including, respectively, employees in formal and informal working relationships -on the samples including, respectively, employees in the private and public sectors.
The log wage gap for the sample including all employees is fairly stable, oscillating from −0.26 to −0.24. Looking at quantile estimates the overall (small) reduction appears to be the result of an increase in the gap at the very bottom of the distribution (deciles 1 to 3) and of a reduction (with the exception of the coefficient at the median) from the 4 th decile up. It seems that women at the bottom of the distribution started losing ground from the relatively "less disadvantaged" position in which they were in 2003. In their work, (Ganguli and Terrell 2005) suggested that this "wage floor" at the bottom of the distribution could be related to an increase in the minimum wage, becoming more binding in 2003 with respect to the past years they observed. If the minimum wage was indeed responsible for the relative improvement of the wage gap for women at the bottom of the distribution, the increase of the wage gap in 2007, after a period of strong growth might not be necessarily a negative sign (at least in absolute terms). As it can be seen from Figure 1 , the distribution of wages shifted noticeably to the right between 2003 and 2007, with more people (men and women) earning more than the minimum wage.
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Therefore, the increase of the gap at the bottom of the distribution is not incompatible with the possibility of an improvement (in absolute terms) of women's conditions, even though this improvement would have been higher had gender inequality not increased. The apparent stability of the raw gap between 2003 and 2007 also seems to hide very different dynamics characterizing specific parts of the economy. For example, while the wage gap has decreased in the case of the employed in the public sector (−0.059), it appears to have increased in the private sector, especially in the case of informal employment relationships (+0.191). These data underline a dramatic change in the structure of the gender wage gap distribution in the economy in the period under analysis, with several forces at work and different parts of the labor market being affected asymmetrically. The analysis of the raw gap at different quantiles strengthens this message. Gaps at the bottom of the distribution have been increasing under all specifications, while at the top of the distribution they have been flattening out or decreasing in most cases. Once more, things evolve differently in the case of the informally employed, for whom the gender gap shoots as high as 0.63 and 0.693 in the last two deciles from much lower levels. These patterns can easily be seen looking at Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Adding occupational and sectoral variables allows us to test for the potential existence of segregation both at the horizontal and at the vertical level. The evidence, once more, is consistent across subsamples. The inclusion of job and industry variables provokes a change in the sign of the explained component. Now the explained components justify part of the wage gap, suggesting that women's collocation across and within sectors penalizes them and more than offsets their better individual characteristics. Interestingly, the Oaxaca and Ransom decomposition shows that in 2003, segregation into less paid occupations and sectors seems to explain most of the (smaller) wage gap (at least when the coefficient is significant) in the informal sector, while this is not true in the other cases. 24 This finding, however, vanishes when I perform the standard Oaxaca-Blinder composition and keep men as reference group. In 2007, after the Orange revolution and a period characterized by numerous economic and political changes, the picture appears somehow different. As we have seen in the analysis of the raw gap, on average the wage gap is stable or slightly decreasing, as it is the relative importance of the unexplained component. However, it remains true that not all parts of the labor market evolve in the same way. For example, while in the public sector and among the formally employed (which include also public employees) the gap decreases, in the private sector and -even more -among the informally employed, we see it increasing. Overall, women's individual characteristics contribute to the containment of the gender gap. Also in 2007, when we move from the first (basic) specification to the ones including occupational and sectoral variable, a bigger part of the gender gap is explained. It seems, therefore, that despite the efforts to achieve gender equality, in 2007 horizontal and vertical segregation still existed in the Ukrainian labor market.
6.4 Decomposition of the change in the gender wage gap at the mean Tables 7 and 8 report estimates of the decomposition of the change in the gender wage gap between 2003 and 2007, performed using the methodology presented by Juhn et al. (1991) . The two tables differ simply in terms of sets of reference coefficients and reference residual distributions. In Table 7 I report the results obtained taking as reference the coefficient and residuals obtained pooling both groups together. In Table 8 I use as reference coefficients and residual distributions those estimated for men.
The changes in the overall gender wage gap and in particular the reduction of the gender wage gap in the formal sector are driven by the changes in the public sector that, despite a substantial reduction in relative size, in 2007 still employed slightly less than 50% of the total employees in the economy (down from more than 60% in 2003). In the private sector, however, things look different, with the gender gap increasing, particularly among the informally employed. Specification 1 -Base equation: including only age, age squared, educational dummies, tenure, tenure squared together with dummies for wages temporarily above and below contractual wages and regional dummies; Specification 2-adding to specification 1 job variables: part time, type of occupation (from managerial to elementary positions); Specification 3 -introducing sectoral dummies: industry, services, agriculture, hunting and fishing and public administration. Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Specification 1 -Base equation: including only age, age squared, educational dummies, tenure, tenure squared together with dummies for wages temporarily above and below contractual wages and regional dummies; Specification 2-adding to specification 1 job variables: part time, type of occupation (from managerial to elementary positions); Specification 3 -introducing sectoral dummies: industry, services, agriculture, hunting and fishing and public administration. Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%.
From the observation of Table 7 we see that only a minimum part of the change in the gender gap can be explained by the change in observables when we control just for individual characteristics and regional dummies. The only exception is constituted by the informally employed, where the change in observables explains about 25% of the change in the gap, against an overall average of only about 7%. Women's observable characteristics appear to have remained more or less stable in the public sector and among formal employees and to have deteriorated in the private sector, particularly among informal employees.
Of the 93% of the change in the overall gap unexplained by observables, most (about 80%) is due to an improvement in women's relative position in the residual wage distribution and only marginally to a narrowing of the distribution itself. Similar conclusions can be drawn looking at the decomposition of the change in the public sector and for the formally employed.
The increase in the gap we observe in the private sector and among the informally employed appears to be due to the fact that the narrowing of the distribution of Table 7 Decomposition of the change in the gender wage gap at the mean (reference estimates -pooled samples over both groups) Source: ULMS. Specification 1 -Base equation: including only age, age squared, educational dummies, tenure, tenure squared together with dummies for wages temporarily above and below contractual wages and regional dummies; Specification 2-adding to specification 1 job variables: part time, type of occupation (from managerial to elementary positions); Specification 3 -introducing sectoral dummies: industry, services, agriculture, hunting and fishing and public administration.
earnings (associated with the remuneration of attributes) has been more than offset by a deterioration of the position of women in the residual distribution (that could be due to a worsening of unobservable characteristics or to an increased discrimination). In a situation in which average wages have been increasing substantially, it looks like women in the private sector and especially among the informally employed have lost terrain. In the public sector, on the other hand, the positive effect of the narrowing of the distribution of earnings has been strengthened by an improvement of the position of women in the residual distribution (that could be due to the improvement of unobservable characteristics or to a reduction in discrimination). The same patterns are observed when I use as reference coefficients and residual distributions estimated for men (Table 8 ) with the exception of the public sector, where most of the reduction in the wage gap is now explained by changes in the explained components. Considerations about changes in the distribution of earnings and of residuals for women working in the public sectors, however, do not change. Source: ULMS. Specification 1 -Base equation: including only age, age squared, educational dummies, tenure, tenure squared together with dummies for wages temporarily above and below contractual wages and regional dummies; Specification 2-adding to specification 1 job variables: part time, type of occupation (from managerial to elementary positions); Specification 3 -introducing sectoral dummies: industry, services, agriculture, hunting and fishing and public administration.
The introduction of occupational and sectoral variables in the analysis (specifications 2 and 3) increases the explained component of the wage gap relative to the unexplained one in almost all cases. The impacts, however, are significantly different across sectors and/or types of contractual arrangement. In particular, occupational and sectoral variables help explaining almost all of the (large) increase of the wage gap among the informal employed and at the same time most of the reduction of the wage gap in the public sector. As occupation and sectoral variables allow us to test for the existence of vertical and/or horizontal segregation, this result seems to imply that in the public sector women have managed both to progress in terms of occupation and to switch to (or to remain in) economic activities that benefited mostly from growth, while exactly the opposite seems to have happened to the informally employed. Women in the private sector (which include both formally employed and informally employed) appear to be somehow in between, with some improvement in terms of occupational outcomes more than offset by the worsening of their position in the residual distribution.
The change in the gap appears to derive from the net effect of several forces, pushing sometimes in different directions. On one hand, the relative change in observables (including occupation and economic sectors) seems to penalize women in the informal sector and to work in their favor in the public one. On the other hand, the improvement in the remuneration of observables seems to work towards a reduction of the gap everywhere. Where the second effect prevails, or where the two effects work together like in the public sector, the gap shrinks. Where it does not, as in the private sector and for the informally employed, it expands. Again, in these last two cases, the deterioration of the position of women in the residual distribution (which does not happen in the other cases) also continues playing a role. Interestingly enough, in the informal sector this component gets much smaller as I introduce occupational and sectoral variables among the explanatory variables. This indicates that a substantial part of the apparent deterioration in the position of women in the residual distribution in the case of the informally employed is due to increased segregation of women in occupations (such as service workers and shop and market salespersons) and sectors (such as services) that did not benefit from growth as much as those where men were most present.
This picture is compatible with a situation in which the introduction and enforcement of gender legislation is starting to affect the labor market, beginning with public employees and (to a lesser extent) the formally employed but having more difficulties in"reaching" the informal segment of the labor market.
Decomposition of the gap across the distribution by year 25
As we have seen, the gender wage gap varies across the distribution and its pattern changed in different ways in different parts of the labor market during the period 2003-2007. In 2003 the gender gap at the bottom of the distribution was overall relatively small. As we have already discussed, (Ganguli and Terrell 2005) suggested this result was the evidence of a "wage floor" for women and attributed this result to the role of minimum wages. As we move up through the wage distribution, the gap increases, to reach a maximum above the 4 th decile, evidence compatible with the existence of, what in the literature is called, a "wage ceiling" for women. This pattern, which I identify analyzing the aggregate distribution of wages in 2003, hides some differences (across sectors and contractual forms) and I am going to analyze them by looking -as in previous sections -at three different specifications: one including exclusively individual characteristics and regional dummies, the second one adding to the previous one occupational variables and the last one including also sectoral variables. As the results of the second and third specification are qualitatively very similar (the introduction of sectoral variables just strengthens the results), I will report only the results relative to the first and the last specifications.
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When I estimate the basic model (Tables 9 and 10 ), the decomposition of the wage gap by decile shows that in all sectors the existing gap is not due to worse observable characteristics of women. Indeed, the contrary is true. Age, tenure and educational characteristics -when they turn out to be significant -contribute to the reduction of the gap that otherwise would have been even larger. This is evident in all regressions but the panel relative to the private sector employees, where only the difference in coefficients is significant, indicating that in this sector women's individual characteristics are not significantly better (or worse) than men's.
Overall, observables contribute to the reduction of the log wage gap by 0.05-0.07 points (that is, the wage gap is from 5 to 7 percentage points smaller than it would have been otherwise). This is almost enough to offset the negative effect of coefficients at the bottom deciles, while the same is not true as we go up in the distribution and the size of the unexplained component grows.
In 2003, the private sector shows on average lower wage gaps than those observed in the public sector across all the distribution, with the exception of the lowest decile. Moreover, differently from what happens in the public sector (where the gap increases as we move to the top of the distribution) the gap reaches the maximum towards the median of the distribution, to decrease again as one gets close to the top. Therefore, in the private sector I do not find strong evidence to support the existence of a "wage ceiling" for women. At the very top (9 th decile) women in the private sector are estimated to get on average 21.4% less than men against those in the private sector 37.5% (at the median the differences were respectively 30.4% and 35.2%). When I add occupational and sectoral variables to the basic specification (Tables 11  and 12 ) differences in characteristics cease, in most cases, to contribute significantly to the reduction of the gender wage gap. In the case of those employed in the private sector, this component actually starts contributing to the gap. This clearly indicates how women tend to be disadvantaged, not only in terms of remuneration of their observed characteristics but also by being segregated in occupations and economic sectors with worse remuneration prospects.
From 2003 to 2007 things changed substantially. Among the formally employed and the public employees, the wage gap increased at the bottom of the distribution and decreased at the top, remaining stable at the central deciles. The largest reduction in the gender gap took place in the public sector, due both to an increase in the part explained by observed characteristics and to a decrease in the unexplained part. Once more, the contribution of observable characteristics appears to be positive if I consider only individual characteristics (specification 1) and turns to insignificant when I include occupational and sectoral variables, with the Table 9 Decomposition of the gender wage gap by decile -Specification 1 (reference estimates -male coefficients and residual distributions) (Continued)
Raw Specification 1 -Base equation: including only age, age squared, educational dummies, tenure, tenure squared together with dummies for wages temporarily above and below contractual wages and regional dummies; Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Specification 1 -Base equation: including only age, age squared, educational dummies, tenure, tenure squared together with dummies for wages temporarily above and below contractual wages and regional dummies; Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Table 11 Decomposition of the gender wage gap by decile -Specification 3 (reference estimates -male coefficients and residual distributions) Table 11 Decomposition of the gender wage gap by decile -Specification 3 (reference estimates -male coefficients and residual distributions) (Continued)
Raw Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%.
exception of the top deciles for formal employees. Thus, part of the gender gap seems still to be due, at least in part, to unfavorable observable job and sector characteristics. The private sector seems to follow an opposite path with respect to the public one. In this case the gender gap increases or at least does not decrease at any decile and this seems to be mostly due to increasingly different remuneration of men's and women's characteristics.
Overall, the reduction of the gap, driven by the reduction taking place mainly in the public sector, seems to be due mostly to an improvement in women's individual characteristics relative to men's and to a better remuneration of these characteristics with only a limited improvement in occupational and sectoral positions. The combination of these effects seems to also result in the "weakening" of the "wage ceiling" at the top of the distribution. (Ganguli and Terrell 2005) and Dohmen, Lehmann and Zaiceva (2008) . The purpose of this counterfactual analysis is to discuss the possible reasons for the change in the gender gap across the distribution by analyzing alternative scenarios. I will perform the analysis adopting the three different specifications used in past sections and report the results relative to specifications 1 and 3.
As specified in the methodological section, I will calculate 4 counterfactual gaps, two for women and two for men, following the same strategy adopted by Dohmen, Lehmann and Zaiceva (2008) .
Rows (a) in Tables 13 and 14 Moving to the counterfactual analysis, in Table 13 (basic specification) we see that if women had been remunerated with the coefficients of 2007 but had the same distribution of characteristics they had in 2003, the gap would have been almost unchanged (or slightly higher) at the very bottom and near the median of the distribution, and would have been smaller than in reality in all other parts of the distribution, especially at the very top, indicating a relative improvement (or at least not a deterioration) in characteristics for the first groups and a deterioration for the last one. This tells us that observable characteristics for women at the bottom of the distribution improved over time contributing to a reduction in the observed wage gap, while the opposite happened at the top of the distribution where the deterioration of individual characteristics somehow prevented a larger reduction of the gap (given the remuneration of characteristics in 2007). The changes that occurred in the period [2003] [2004] [2005] [2006] [2007] are much more evident when we consider the second counterfactual, assuming women had 2007 characteristics but were remunerated according to 2003 prices. In this case the gap would explode across the distribution, mostly at the bottom. The remuneration of women's characteristics in 2003 was apparently much lower than in 2007, especially in the lower parts of the distribution. This already gives an indication about another potential cause leading to a reduction of the wage gap: the generalized increase in the remuneration of women's characteristics relative to men's. This is consistent with the decomposition of the changes at the mean, where the change in observed and unobserved prices was the strongest component pushing towards a reduction of the gender wage gap.
When The public sector stands out as it is the only one in which women's characteristics across the distribution and especially at the top appears to have improved from 2003 to 2007, therefore contributing to the reduction of the wage gap. Another interesting result characterizing the public sector is that, attributing to men 2003 characteristics while maintaining 2007 prices the gap increases substantially, especially at the bottom and at the very top of the distribution, indicating a deterioration in men's observable characteristics from 2003 to 2007. This phenomenon could be justified by the movement of men from the public sector to the booming private sector in search for better remuneration and career opportunities. Indeed, when we look at the simple probit regressions predicting the probability to move from the public to the private sector ( Table 15 ) we see that men are much more likely to move, especially if they are very experienced. Data show that almost 40% of men working in the public sector 2003 were working in the private sector in 2007 while only about 20% of women did the same. This disproportionate movement of men to the private sector might have been encouraged by the stricter enforcement of gender-equalizing legislation in the public sector or simply by the increased opportunities in the private sector. In any case, considering that the most likely movers are those with higher tenure, these results confirm how the substantial reduction in the wage gap in the public sector in the period 2003-2007 is due to the combined effect of the deterioration in the attributes of men working in that sector and of a more equitable remuneration of women's characteristics.
The counterfactual analysis performed using the less parsimonious results (Table 14 ) leads exactly to the identification of the same patterns.
Summarizing, the counterfactual analysis confirms the findings I discussed in the previous sections. In the period 2003-2007 a number of forces were at work. These forces not only have dramatically increased the remuneration of individual characteristics in general, but have contributed narrowing the distance between the remuneration of the same characteristics for men and women, especially at the top of the distribution. This appears to be the factor that, most of all, has contributed to the reduction in the gender wage gap, despite the relative deterioration of women's observable characteristics at the top of the distribution (outside the public sector) and the persistence of vertical and horizontal segregation.
Conclusions
In this paper I have analyzed the evolution of the gender wage gap in Ukraine during the years 2003-2007. In the period under analysis women's individual characteristics have been deteriorating relative to men's in the private sector of the economy. This deterioration took place mostly at the top of the distribution, pushing towards an enlargement of the gender wage gap. Fortunately, at the same time (possibly also thanks to the efforts of the government to reduce discrimination in the labor market) the differences between the remuneration of observable characteristics for men and women shrunk. These two effects were at work simultaneously, pulling in two opposite directions and leading to the overall stability (or possibly a slight reduction) of the gender wage gap over the period under analysis. This aggregate result hides very different outcomes in the public sector, where the gap decreased thanks to the improvement in women's characteristics and to the reduction in differences of remuneration, and in the private sector, where the gap increased (especially among the informally employed).
Another factor preventing a larger reduction in the gender wage gap seems to have been the segregation of women in certain occupations and in certain sectors. Because of segregation, women -contrary to men -seem not to have always been able to reap fully the benefit of strong economic growth. This is evident by looking at the change in the contribution of observable characteristics to the gender wage gap when occupational and sectoral variables are introduced (from positive to insignificant or from insignificant to negative).
These results indicate that efforts to introduce and enforce pro-gender equality measures have not been sufficient to eliminate women's segregation in the labor market, even though they seem to have led to its reduction in the public sector. This underlines the existing difficulties in changing deeply rooted attitudes concerning the types of occupations and sectors of activity perceived as "suitable" for women. Nevertheless, some reasons for optimism emerge. For example, when I decompose the change in the gender wage gap at the mean, changes in occupations and the sector of employment account for more than half of the reduction in the wage gap in the public sector and contributes to limit its increase (to a more limited extent) in the private sector. As enforcing pro-gender equality measures is more difficult in absence of written and registered contracts, it is unsurprising that this effect is not present among the informally employed, where most of the increase in the gap is indeed explained by changes in occupational and sectoral variables. It would seem that, starting from the public sector, horizontal and vertical segregation has starting being tackled, but there is still a long way to go.
On the other hand, enforcing equal remuneration of identical characteristics seems to have been relatively easier, especially at the top of the wage distribution, where competitive forces were very likely working in the same direction, with employers competing for the most skilled individuals of both genders.
To conclude, the condition of working women in Ukraine certainly improved, both in absolute and relative terms in the period [2003] [2004] [2005] [2006] [2007] . It is very plausible that at least part of this improvement is due to the efforts of the Ukrainian government to design and enforce policies to promote gender equality in the labor market. However, from this work it appears how the "quest for gender equality" in Ukraine is far from terminated and its successful conclusion will require a continued effort by future governments in this direction, particularly focusing on vertical and horizontal segregation, which appears to still be pervasive, especially in the private sector, even as the remuneration of individual characteristics seems to converge. Tackling this source of inequality might require a greater emphasis on well-structured policies to change the deeply rooted perceptions of gender "roles" and "functions" in th7e labor market, rather than simple attempts to ensure "equal pay". More efforts should also be made to assure that gender legislation reaches the informal segment of the labor market, where the gender wage gap has been increasing the most.
Designing such policies will certainly require a substantial effort but this seems to be a crucial step to ensure greater gender equality in the Ukrainian labor market and better development perspectives for the Ukrainian economy.
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